Renal function and hemodynamic studies in low- and normal-renin essential hypertension.
Reduced renal blood flow has been suggested to be both a cause and a consequence of essential hypertension. To test these hypotheses, techniques for the clearance of inulin (Cin) and p-aminohippurate (Cpah) were used to assess renal function and hemodynamic measurements in patients with mild and moderate normal-renin and low-renin essential hypertension and in age-matched normotensive subjects. In our study, compared with age-matched control subjects, normal-renin hypertensive subjects younger than 42 years with basal diastolic BPs less than 100 mm Hg had normal glomerular filtration (Cin) and effective renal plasma flow (Cpah), filtration fraction (Cin/Cpah), and renal blood flow (Cpah/1-hematocrit value). The mean arterial pressure (MAP) and renal vascular resistance (MAP/renal blood flow) were increased. In contrast, compared with age-matched control subjects, normal-renin hypertensive subjects older than 42 years with basal diastolic BPs less than 100 mm Hg and greater than 100 mm Hg had a decreased Cpah and an increased filtration fraction. The MAP was increased, the renal blood flow decreased, and the renal vascular resistance notably increased. Subjects with low-renin essential hypertension had renal function and hemodynamic patterns indistinguishable from those of age matched normal-renin hypertensive subjects with similar basal diastolic BPs. These data suggest that in early normal-renin essential hypertension, the increase in systemic BP is not caused by renal circulatory disturbances. Increased renal vascular resistance, however, may lead to subsequent vascular functional or structural changes, ultimately decreasing effective renal plasma flow but at a rate disproportionate to the glomerular filtration rate.